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) MINIMAX RIDGE REGRESSION

(Final Report)

ABSTRACT

This work examined minimax linear estimation in multiple
linear regression. The application of minimax estimation to
regression led to the development of ridge regression estimators
with stochastic ridge parameters. These estimators were seen
to be invariant under linear transformation; a property which
has not been established for other ridge estimators. These
minimax-motivated estimators were examined in several simulation
studies. In particular, flaws in other simulation studies of
ridge estimators were depicted. Consequently, an improved
simulation procedure was used. It was observed from these
studies that, contrary to published statements, a ridge estimator
can be considerably superior to the ordinary lecast squares
estimator, especially when high pairwise correlations exist
' among the regression variables. Robustness considerations werc
used to suggest a requircment that a "good” generalized ridge

regression estimator should satisfy.
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MINIMAX LINEAR REGRESSION ESTIMATORS

WI1TH APPLICATION TO RIDGE REGRESSION1

by
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ABSTRACT

This paper considers minimax linear estimation of the para-
meters in a multiple linear regression model. Recent results
are summarized, and some new results, including a transformation
invariance property of minimax estimation, are given. These
minimax estimators of the parameter vector can also be classified
as ridge regression estimators with nonstochastic ridge para-
meters. Some ridge regression estimators with stochastic ridge
parameters can be motivated by minimax estimation considerations.
These minimax-motivated estimators are examined in several
simulation studies and some observations are made based on these

simulations and minimax theory.
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that Hner constrints oare dise

and sceminely anreahistie,

We e ealet

comforting” as well) and,
consequently, prefer constratnts of the forme 3% <34,
or more generally 975 < dos where Tas w positive
definite matrix and 4 i 2 postiive constant. Phere is no
beundedness assumption on 375 inherent i the lewst
squares procedure, and, in practice, one might et an 2
priort tpper bound vo reasoncble values of 3730 The degree
of superiority of a blased estinuittor over Jeist squures
will tatueally depend on how sharp o bound on 33 an
experienter ean impose. Suppose that based on prior
information ounly, one bhelieves that o “9°3 1~ approxi-
mately cqual to a nwnber 270 Ruoks amd Olman (1972)

showed that o A% 2> e 590 20 then the ridge regression

estiteator with ridge parneter & o= 1 2% will o perform
the least squures estimator in terms of meanl squared
error. Consequentiv, if fuirdy aceurate prior informaiion
about ¢7%3°3 is available, this ridge estimator is prefer-
able to the least squares estimator. Lacking prior in-
formation, we can stil obratn, by estinaning ¢ 7503 from
sample daty, an estimator that tends 1o be herter than
least squares. It follows from this line of reasoaing thi
estimators with this underlving notivation will not have
“loose theoretical underpinnings=”
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